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The feasibility of Quikscat for the measurements of tropical cyclone  wind fields has  been 
investigated  with  the data from  the CALNAL period. We have examined about  fifty  revs 
of Quikscat data from seven hurricanes. The issues under investigation are whether it  is 
possible to measure  hurricane  force  winds  with  the  Quikscat  and  how  well  the 
measurements  can  be  performed. 

To address  these issues, we examine the collocated Quikscat 00 data, the SSMA rain 
rates, and the wind fields from Holland's tropical  wind field model. The parameters 
required for the  tropical  wind  field  model are derived from the  NHC  track analysis. We 
bin  the  Quikscat 00 data as a function of wind  speed, direction and  rain rates. It is found 
that  the  Quikscat 00s increase  by  about 3-4 dB from 20-60 m/s for the inner beam 
(horizontal polarization  at 46' incidence) and  about 2-3 dB for the outer beam (vertical 
polarization  at 54" incidence). This provides a direct indication that it is possible to 
measure  the  hurricane  wind speeds at  up to 60 m/s with a spaceborne Ku-band 
scatterometer. In comparison with  the  NSCAT2  geophysical  model function (GMF), the 
Quikscat 00 is lower  than the predictions of NSCAT2 GMF. The difference is small at 20 
m/s and  increases to 2-3 dB  above 30 m/s wind speed. This is consistent with the fact that 
the  Quikscat/NSCAT2  winds underestimate the  strength  of hurricanes. A correction of 
the  NSCAT2 GMF with  the  observed  difference is proposed. 

Three  types  of  Quikscat  winds  were compared. The first one (QS) is the Quikscat wind 
product  processed  with  the  NSCAT2  geophysical  model  function (GMF) at a wind  vector 
cell (WVC) resolution of  25  km. The second one (QS-HIRES)  is  the  winds  processed  at a 
WVC  resolution of 12.5 km with  the  NSCAT2  GMF. The third one (QS-HIRES/TC) is 
processed  at a WVC  resolution of 12.5 km  with  an  improved GMF for high  winds (>20 
m/s). By comparison  with  the  best  track  analysis from the National Hurricane Center 
(NHC),  the  QS  winds are usually  lower  than  the  NHC estimates of maximum sustained 
wind speeds by 10-30 d s .  The other deficiency of the  QS  winds is due to the limited 
antenna  resolution of Quikscat: The eyes of the  hurricanes are usually  blurred  in  the  QS 
image of  25  km resolution. With an  improvement  of  the  WVC resolution by a factor of 
two, it  becomes  relatively  easy to identify the hurricane  eye  in the QS-HIRES  product. 
The location of the  eye estimated from the  QS-HIRES  images  has a good  agreement  with 
the  NHC  best  track  analysis.  Another  advantage  of 12.5 km resolution is the  reduction of 
wind gradient effects near  the  eye  wall.  It is estimated that  the  speed bias due to the  wind 
gradient  near  the  eye  wall  is  reduced by about 50%. Finally,  we  show  the improvements 
to the  wind  speed estimates by a more  accurate GMF for high winds. 



z a 0
 

cn 

6
, 

6
, 

6
, 



0
 

2
 

Y
 

c
) 

a 



n a z 

d 1 

W
 

I
 

I
 

a 

r L
 

c
) 

F
o

 
t 3
 

LL 
4
 

W
 

cn Z
 

0
 

F
 

a > K
 

W
 

cn m
 

0
 



cn 

z 0
 

i= n 0
 

U
 

)I 
z B 

d 1 

W
 

a 
I: 

> 
c
 

U
 

W
 

W
 

cn 
k 

Po 
1
 

0
 

F
 

U
 

c
n

F
 

W
 

W
 

U
 

W
 

Lj 
E

 
n 

0
 

z 
U

 
w 

cn z n - 3
 

a
 

I- 

cj 
cn Y

 
- 3 a I- 
z W

 
cn W

 
K

 
e
 cn W

 
z F 

a 0
 

cn W
 

I
 cn W

 
z 0
 

2
 

0
 

- 

0
 

L
 

I- 
o z 3
 

L
 

cn W
 

3
 

cn cn *
 

W
 

Y
 

- 

e 
0
 

J
 

a 0
 

e
 

0
 

K
O

 
F

 

0
 

L
 

I
 

I
 I 

z a a
 

L
 

0
 

0
 

I- 
o W

 
L

 
U

 
W

 I 

I- 
2
 

W
 

E a K
 

(3
 

P
 

z I 



c
) 

a
. 

0
 

a
 

n n a 

W
 

c
 

a 0
 

W
 

L
 

L
 

(3
 

W
 

I
 

I- 

u v) 
2
 

0
 

2
 

K
 

0
 

L
 

cn t- 
o u u, 
L

 
W

 

zi 

x W
 

I 
I 

cn z E
 

Y
 

v
) 

N
 

n s t- 
2
 

W
 

n 3
 

A
 

A
 

s W
 

> W
 

L
 

0
 

W
 

N
 

v) 
n a 2
 

I 

U
 

W
 

t- 
2
 

W
 

0
 

W
 

2
 

a z o U
 

0
 

0
 

I 



0
 

b
 

8 
L

 

L
 



cn a !z 0
 

v
) 

a LL 
0
 

t- 
K

 
W

 
u W

 
z W

 
(3

 
3

 
W

 a n a: 0
 



0
 .. 

c
 .. 

\ 
I 

13: 
1 

I 

;..... cu I 
T

- 
0

0
1

 
I 

T
- 



T
 

0
 

b
 

0
 

(0
 

0
 

m
 

0
 

*
 

0
 

m
 

0
 

(u
 

z 0
 

I'"t'""'I'''I"1"'I"'I"'t"'t"'I'''l"' 
0
 

.
.

.
.

.
.

.
.

.
.

.
.

 
.

.
.

.
.

.
.

.
.

.
.

 
!"I b

 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 

m
(

u
c

u
(

u
c

u
(

u
7

r
r

r
 

O
a

(
D

b
(

u
O

a
(

D
b

(
u

z
a

W
*

c
u

 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 
O

~
W

d
-

c
u

O
a

(
D

*
(

u
O

a
W

~
N

 
m

c
u

(
u

(
u

c
u

(
u

r
r

-
-

-
 



I i 

0
 

b
 

0
 

(D
 

0
 

ln
 

3 0
 

m
 

cu 
0
 

0
 

r
 

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

O
m

m
b

(D
ln

b
m

c
u

r
O

m
m

b
(D

ln
d

m
c

u
r

 
n

l
r

r
r

r
r

r
r

r
r

r
 



7
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

c
u

7
7

7
7

7
7

7
7

r
7

 
o

a
c

o
b

(D
m

*
m

c
u

7
o

a
c

o
b

(D
m

d
m

c
u

7
 

0
 

cu W
 

L
- 

0
 



I 
I 

I 
I 

I 
I 

I 
I 

I 

I 
I 

I 
I 

I 
I 

I 
I 

I 

0
 

m
 

3
 

N
 

0
 

b
 

0
 

a
 

0
 

m
 

0
 

cv 
cu I 

d- l 
v
) I 



I 
I 

I 
I 

I 
I 

I 
I 

I 

'
 0
 



0
 n
 

d
- 

Lo 

>- 
> E 

m W
 

a a, 

L
 

4
-d

 
a
 

6 d
- I 

0
 n
 

co 
d- 

r- 
I
 

E 

m
 

W
 

a, 
a

 

L
 

a, 
t
 

C
 

-
 : 

co I 
0
 I 

7
 

d
- 

I 
7
 

co I 
7
 

i 
co I 

co I 
7

 

0
 

CY 

I 
1 

7
 

7
 



a, 
bJ k

 
cd > a, 

u
 0
 \ 



r
-
 





kl3 
cv 

0
 

cv 

u3 
.-
(
 

A
 
\
 

E E 
0
 

4
 

u3 

0
 



n
 

m
 

cv 
cv 
0
 

7
 

>
 

0
 

7
 

I 

I 
I 

I 
I 

L
 9 

7
 

7
 

I 
cv I 
7

 
m

 I 
7
 

0
"

. 

..&/.*........ 
..=......- .................. 

..............u... ...... ...o 
!
!
!
 

............... 
-" 

.."
"
 

..................................... 
..................... "

a
 

....................... 
B 

I
 

~
~

.
.

 
.
.
.
"

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
I
)
 =--.I 

...... 
*::# 
..................... 

... 
_

_
.-

 
.... "4 

...... 

0
 

7
 

I 
T

- 
7

 

I 
cv 

m
 

I 
I 

7
 

T
- 

In' 
7

 
I 

9
 I 

7
 

In I 
T

- 



5 c
,
 

Y
 

0
 

I- 
s cn cn 

7
 

0
 

0
 

b
 

I 
I 

I 
I 

I 
I 

I 
I 

*
 

0
 

*
 

0
 

m
 

0
 

cu 

I 
I 

I 
I 

I 

0
 

co 

7
 



0' C
I 

Y
 

0
 

2 
k

 
v
) 

v
) 

6 

I 
I 

I 
I 

I* 
0

'
 

b
 

0
 

CD 
0
 

v
) 

0
 

*
 

0
 

m
 

0
 

cv 
F

 

0
 

b
 

0
 

CD 
0
 

v
) 

0
 

T
J. 

0
 

m
 

0
 

cv 
0

 
F

 



7
 

0
 

\
'

l
'

l
'

l
'

l
~

l
'

l
'

i
'

l
'

l
'

l
'

l
'

l
'

l
'

 
\ 

- '\ \ 
- 

\ \ \ \\ \ \ 
0
 

- 
\ \\ \ \ 

GD 
\ 

\ 
0
 

-
 

\\ \\ 
0
 

0
0

 

\ 
oo 

0
 

\\ \\\\ 
0
 

\ \ \ \ 
- 

\ \ \ 

-
 

\ 
0

0
 

\ \ \ 
-
 

\\ \ \ \ \ 

-
 

\ \
\
 \ 

\ \ \ 
-
 

\ 

\ 

- -
 

\ '
\
\
 

'\ 
-
 

'\ \ \ 

\ 
- 

\\ \ \ \ \ \ 
-
 

\ '\ \ \ \ 



m
 

b
 I 

I 
I 

I 
I 

-4- 
b

 
0

 
co 

0
 

0
 

0
 

0
 

0
'
 

v
) 

T
t 

m
 

cv 
7

 

I 
I 

I 
I 

I 
b

 
cv 

t L
 

c 

co 
cv 

I
-

 

m
 

cv 

I 
I 

I 
I 

I 
1 

I
N

 



n
 

c9 
cu 
cu 
0

 
7

 

> 
2 W 

0
 

0
 

0
 

0
 \ C

 U
 

0
 

I
'

 

0
 

0
 0
 

0
 

0
 

0
 

o
"0

 

0
 

0
 

0
 0
 

\ 

0
 

b
 

v
) 

a
 

0
 

a
 

v
) 

v
) 

cn 0
 

o
=

 
cv 

v
) 

7
 

0
 

7
 

v
) 

0
 



>. 
U

 
a E

 
E

 
3
 

cn 

d 1 

W
 

I
 

I- 
m

l 
W

 
n 08 
I

-K
 

C
P

 
a

-
 

cn z \ 0
 

v
) 

W
 

> 0
 

m
 a 8 2 cn W
 

E
 

F
 

cn W
 

W
 

I
 

I- 
cn W

 
-I 
m

 
a z W

 
L

 
E

 
(3

 
W

 
I
 

I- C
) 
I
 

z W
 

I
 

I- 
I
 

I- 
s I- 
z W

 
E

 
W

 
W

 
U

 
(3

 

U
 

W
 

I- 
I- 
W

 

a m
 

n e
 I 

cn W
 

W
 

cn 0
 

z s 

z K
 

0
 

U
 

W
 

0
 

z W
 

cn W
 

K
 

W
 

X
 

+ I
 

I- 3
 e
 

s Z
 

W
 

> W
 I 

0
 

0
 

0
 z 0

 
F

 
5
 

0
 

e
 

n a v) 

z W
 

N
 

A
 

< 3
 

W
 

*
 

W
 

W
 

I
 

I- 

O
 

L
 

z 0
 

F: a 0
 

ii 
I- 
z W

 

- n - 


